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The burden of pediatric mental health disorders is significant. An estimated 20% of children and adolescents in the United States meet diagnostic criteria for a mental health disorder, [1] [2] [3] and inpatient and outpatient costs of treating these children are estimated at $247 billion annually. 2, 3 This burden is growing; inpatient admissions for mental health problems among youth increased 24% from 2007 to 2010, 4 and hospitalizations among youth for mood disorders increased 80% from 1997 to 2010. 5 In response, recent federal health policies have identified child mental health as a target area for quality improvement. 6, 7 The Child Health Insurance Program Reauthorization Act Pediatric Quality Measures Program named inpatient mental health as a priority for quality measurement, 8 making optimizing care for these children a national goal.
The National Quality Forum, a multistakeholder body that endorses quality measures for national use, uses a strategy that identifies "high impact" inpatient conditions (eg, common and costly) as a way to prioritize diagnoses for national inpatient quality measures. 9 Although there is a rich literature on pediatric mental health care outpatient utilization and there are statewide data for 2 states on predictors of inpatient use among publicly insured children, 10, 11 no studies have examined which specific inpatient mental health diagnoses are the most common or the most costly, and there are no nationally representative descriptions of pediatric mental health hospitalizations.
Nonpsychiatric medical inpatient facilities for children in the United States (the intended targets for national quality measurement) can be categorized into 2 major hospital types: (1) hospitals that serve adults and admit children (henceforth referred to as "general hospitals") and (2) tertiary care referral hospitals that serve as regional centers for complex, chronically ill children. The tertiary care hospitals serve a smaller but substantial proportion of pediatric patients nationally. 12 Patients are generally sicker than those in general hospitals and have higher risks of adverse outcomes and decreased quality of life due to complex chronic illnesses. 13, 14 Little is known about the differences between the 2 types of pediatric hospitals in the mental health diagnoses they care for, which may differ given the differences in their medical diagnoses. To measure and improve the quality of inpatient pediatric mental health care, it is important to understand the national landscape of all hospitals admitting children as well as to explore how the patient population in tertiary care centers might differ from the national group.
We accomplished these objectives in the current study by using data from a nationally representative sample of US pediatric hospital discharges to (1) estimate the proportion of hospitalizations for a primary mental health diagnosis, (2) examine how mental health hospitalizations vary by child demographic and hospital characteristics, and (3) prioritize diagnoses for quality measure development, using frequency of hospitalizations and aggregated total charges as markers of high impact. 9 By using data from a large sample of free-standing children' s hospital discharges, which are all tertiary care hospitals, we also assessed the most common mental health diagnoses in these hospitals compared with hospitals nationally.
METHODS

Data Sources
We used the nationally representative Kids' Inpatient Database (KID) 2009 from the Agency for Healthcare Research and Quality' s Healthcare Cost and Utilization Project (HCUP). 15 The 2009 KID contains administrative data on pediatric discharges for patients 0 to 20 years of age from 4121 hospitals in 44 states. The database includes free-standing children' s hospitals and does not include stand-alone psychiatric hospitals. Annual data are gathered every 3 years; 2009 is the most recent. The KID randomly samples 10% of newborn discharges from every participating hospital and 80% of all other pediatric discharges. The stratified sampling frame has been previously described, with HCUP providing sampling weights to create nationally representative statistics. 15 To assess hospitalizations in pediatric tertiary care referral hospitals, we used the 2009 Pediatric Health Information System (PHIS) Inpatient database. PHIS is the largest database of free-standing children' s hospitals, which are all tertiary care referral centers. The PHIS includes all discharges from 43 freestanding children' s hospitals in 25 states. In the past 5 years, .130 peerreviewed publications have used this database to study national inpatient pediatric care delivery. [16] [17] [18] [19] [20] [21] We chose not to use the KID for analysis of patterns in freestanding children' s hospitals because it has a 9% missing rate for hospital type.
In both data sources, the administrative data include demographic characteristics, procedures, and diagnoses in an International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) format. Each record represents a single discharge, so patients may contribute .1 record. Discharge diagnoses are designated as primary or nonprimary, with up to 24 (KID) or 40 (PHIS) fields available for nonprimary diagnoses. Discharge documentation for hospital billing is used to designate the primary discharge diagnosis.
Patients
We analyzed hospital discharge abstracts for patients aged 3 to 20 years. Patients discharged with a mental health diagnosis were identified in KID and PHIS by using ICD-9-CM codes. We first examined patients with a primary mental health diagnosis. To assess the burden of specific diagnoses overall in inpatient settings, we also assessed the frequency of hospitalizations by mental health diagnostic groupings for patients with "any" mental health diagnosis, designated as either primary or nonprimary ("comorbid"). Two experienced child mental health clinician-researchers (J.M.M. and B.T.Z.) created 17 general diagnostic category groupings from .200 specific mental health codes from ICD-9-CM. These categories were aligned with disorder classifications from the Diagnostic and Statistical Manual of Mental Disorders (DSM), Fourth Edition (DSM-IV), and reviewed again after the DSM-V release. DSM manuals do not define suicidality as a distinct diagnosis because it is a symptom in several diagnoses, so it was not included as a separate grouping in this coding. See Supplemental Information Table 4 for mental health ICD-9-CM grouping definitions.
Analysis
All analyses using KID data were weighted by using survey weights provided by HCUP. 15 All PHIS analyses were unweighted. We calculated summary statistics for age, gender, and insurance status for all admissions in each database to provide a reference description of the patient populations (Supplemental Information Table 5 ).
Univariate analyses comparing patient and hospital characteristics for mental health and non-mental health pediatric hospitalizations were conducted by using x 2 tests for categorical variables (age group, gender, race, insurance type, and discharge status; and hospital size, owner type, location, and teaching status) and t tests to compare length of stay (LOS) and hospital charges. To be parsimonious, the adjusted multivariate regression model comparing primary mental health to non-mental health hospitalizations only included the patient and hospital characteristics with a univariate analysis P value of ,.20. LOS, discharge status, and hospital charges were not included in the multivariate model because these are indicators of resource utilization.
To assess for the most common causes of admission, we assessed the frequency of hospitalizations by mental health diagnostic groupings for 2 groups: patients with a primary mental health diagnosis and patients with any mental health diagnosis (primary or comorbid). We made these assessments separately in the KID and PHIS data sets. We compared the KID and PHIS proportions of patients with specific mental health diagnoses by using Wilcoxon rank sum testing.
To assess national resource utilization for each primary mental health diagnostic grouping, we used KID 2009 to calculate the followingforeach grouping: mean charges, total aggregate charges, and mean LOS. We used hospital charges (the amount billed by the hospital) rather than costs of the inpatient stay (actual amount paid to the hospital) due to missing cost-to-charge ratios for some children' s hospitals in the KID database. Aggregate hospital charges, referred to as the "total national health care bill," 22 calculated for each diagnostic grouping allow comparison of relative resource utilization across diagnoses.
All analyses used Stata 12 (StataCorp LP, College Station, TX). The University of California, San Francisco, and Seattle Children' s Hospital Institutional Review Boards approved the study.
RESULTS
During the period studied, there were 159 629 hospitalizations with primary mental health diagnoses for children ages 3 to 20 years sampled in the KID database. When sampling weights were applied, these sampled hospitalizations represented 9.6% (n = 228 808) of 3-to 20-year-old pediatric hospitalizations nationally (N = 2 372 385). All remaining results for KID analyses represent survey-weighted analyses. In PHIS free-standing children' s hospitals, 3.3% (n = 12 542) of the hospitalizations for children aged 3 to 20 years (n = 375 844) had a primary mental health diagnosis (Table 1) . When examining the proportion of hospitalizations with any mental health diagnosis (either primary or comorbid), the 2 data sources were more similar, with 22% (n = 523 105) of hospitalizations nationally (KID) having any mental health diagnosis and 17.7% (n = 66 660) of hospitalizations from free-standing children' s hospitals (PHIS).
Characteristics Associated With Mental Health Hospitalizations
In unadjusted analyses of pediatric hospitalizations nationally from KID, hospitalizations with a primary mental health diagnosis were more frequently for older (P , .001), male (P , .001), white nonHispanic (P , .001), and privately insured (P , .001) patients, compared with hospitalizations with a non-mental health primary diagnosis. Hospitalizations for primary mental health diagnoses had longer LOS (mean: 7.4 vs 3.3 days; P , .001) and lower charges (mean: $15 540 vs $23 768; P , .001) compared with hospitalizations for a non-mental health primary diagnosis. Hospitalizations for mental health primary diagnoses occurred more frequently at urban hospitals and at larger hospitals than hospitalizations for non-mental health primary diagnoses (Table 1) . These relationships persisted in adjusted analyses except for the relationship with hospital size, which became non-significant (Table 2) .
Most Common Mental Health Diagnoses in Pediatric Hospitalizations
Nationally, among hospitalizations with a primary mental health diagnosis in KID, the most common diagnoses were depression (44.1%), bipolar disorder (18.1%), and psychosis (12.1%) ( Table 3) .
Among hospitalizations with a primary mental health diagnosis in free-standing children' s hospitals (PHIS), the most common primary mental health diagnoses were depression (42.2%), externalizing disorder (10.8%), and bipolar disorder (10.6%) ( Table 3 ). The differences between KID and PHIS in the distributions of specific primary mental health diagnoses were statistically significant (P = .002).
Among hospitalizations with any mental health diagnosis nationally (KID), the most common diagnosis remained depression (35.9%), followed by substance abuse (34.0%) and attentiondeficit/hyperactivity disorder (ADHD; 19.4%). Among hospitalizations with any mental health diagnosis in freestanding children's hospitals, the most common diagnoses were developmental disorder (32.7%), depression (23.9%), and ADHD (22.9%) (P = .001 for differences in distribution of specific diagnoses between KID and PHIS hospitalizations with any mental health diagnosis) ( Table 3 ).
The most substantial differences between hospitals nationally (KID) and free-standing children' s hospitals (PHIS) in regard to which mental health diagnoses were most common were as follows: for hospitalizations with a primary mental health diagnosis, eating disorders were more common in PHIS (5.5% in PHIS versus 1.1% in KID); for hospitalizations with any mental health diagnosis, substance abuse was more common in KID (34.0% in KID versus 8.9% in PHIS) and developmental disorder and autism were more common in PHIS (32.7% in PHIS vs 11.8% in KID for developmental disorder and 10.7% in PHIS vs 5.1% in KID for autism) ( Table 3) . mean charges were highest for eating disorders ($46 130) (Fig 1) .
Utilization in Primary Mental
DISCUSSION
To our knowledge, this is the first study describing pediatric mental health hospitalizations in a nationally representative sample from all hospitals admitting children and in the regionalized system of free-standing children' s hospitals. We found that mental health hospitalizations are common and costly nationally, with nearly 1 in 10 pediatric admissions having a primary diagnosis of a mental health condition. This finding exceeds national estimates of hospitalizations for asthma (7.1% for 1-to 17-year-olds). 23 Aggregate charges for depression alone ($1.33 billion) are comparable to the $1.50 billion in aggregate charges for asthma in 2009. 23 Our findings of a substantially lower proportion of mental health hospitalizations in free-standing children' s hospitals (3.3%) compared with hospitals admitting children nationally (9.6%) indicate that general hospitals deliver more inpatient psychiatric services than free-standing children' s hospitals. This difference in mental health care delivery may be because of greater availability of mental health subspecialty services in general hospitals compared with free-standing children' s hospitals, which are often focused on the medical needs of complex chronically ill children 24 and may not be licensed for inpatient psychiatric beds. In general hospitals, a higher proportion of mental health hospitalizations were transferred compared with non-mental health hospitalizations, Data are presented as n (%). Conditions shown with an asterisk (*) indicate the most common and costly primary diagnostic groups in the nationally representative KID. "Developmental disorder" includes learning and communication disorders and intellectual disabilities; "Externalizing disorder" includes oppositional defiant disorder, intermittent explosive disorder, impulse control disorder, and conduct disturbance; "Miscellaneous" includes psychogenic pain, postconcussive syndrome, sleep disorders, and tension headaches. a Mental health diagnoses are designated as primary based on physician discharge documentation. Comparison of national KID and free-standing children' s hospitals (PHIS) data sets using Wilcoxon rank sum testing, P = .002. b "Any" mental health diagnosis refers to primary or nonprimary (ie, comorbid) mental health diagnoses. Comparison of national KID and PHIS free-standing children' s hospitals datasets using Wilcoxon rank sum testing, P = .001. c Unweighted observations used for estimation sample of hospitalizations with a primary mental health diagnosis in national visits: 159 629 visits; hospitalizations with primary or comorbid mental health diagnosis nationally: 375 325.
suggesting that some patients may be admitted for medical stabilization and then transferred to other hospitals for psychiatric care. A study of patterns of transfer for mental health emergency department visits at free-standing children' s hospitals might help explain the lower proportion of mental health hospitalizations at freestanding children' s hospitals.
Although the proportion of visits for primary mental health diagnoses is smaller in free-standing children' s hospitals, the finding that the most common primary diagnoses in both systems are the same supports the creation of diagnosis-specific quality measures for all hospitals that admit children. Potential mental health diagnostic priorities, defined as (1) the most common at all hospitals admitting children and at free-standing children's hospitals and (2) incurring the greatest inpatient expenses nationally, are depression, bipolar disorder, and psychosis. Subsequent delineation of the highest impact, evidence-based processes and outcomes of care within each child mental health diagnosis will guide selection of potential quality measures.
We found that proportions of hospitalizations with any (primary or comorbid) mental health diagnoses were high in both systems (17.1% in free-standing children' s hospitals and 22.0% nationally). This finding suggests that the complex chronically ill children at freestanding children' s hospitals have a relatively high burden of mental health comorbidities, which is consistent with studies in chronically ill pediatric outpatients. [25] [26] [27] [28] [29] We also found that the most common comorbid mental health diagnoses differed between hospitals nationally and free-standing hospitals.
Comorbid developmental disorder and autism were common in free-standing children' s hospitals, suggesting that developmental and behavioral expertise may be a useful resource in these hospitals. Substance abuse was a common comorbidity in hospitals nationally, indicating that substance abuse may be an important focus for quality measurement. Further work assessing how comorbid mental health disorders may complicate the treatment of a child' s primary diagnosis could suggest interventions to improve overall health outcomes.
Eating disorder hospitalizations represent a substantial number of the hospitalizations for primary mental health diagnoses in free-standing hospitals but may be too uncommon nationally to be a high-priority area for quality measurement. 9, 30 Because of their long LOS and high mean costs, eating disorders could be a focus for quality measurement in tertiary and quaternary care children' s hospitals.
ADHD was a common comorbid diagnosis in both settings (19.4% of hospitalizations with any mental health diagnosis in hospitals nationally and 22.9% in freestanding children' s hospitals). This finding suggests that ADHD may contribute to factors (eg, accidents, medical nonadherence) leading to hospitalization. However, ADHD was an uncommon primary diagnosis and the American Academy of Pediatrics guidelines recommend outpatient primary care management of the disease in a medical home. 31 Thus, while maintaining ADHD as a high-priority condition in the outpatient setting may be important, 8, 32 ADHD may not be a diagnostic priority for quality measurement in the inpatient setting.
We found a greater likelihood of inpatient utilization for primary mental health diagnoses for those of white race compared with those of black race or Hispanic ethnicity. Previous studies of outpatient mental health care have shown that minority children are more likely to be undiagnosed 33, 34 and that, among children with mental health diagnoses, black and/or Hispanic children are less likely to receive outpatient mental health services. [35] [36] [37] [38] [39] The increased adjusted likelihood of mental health hospitalization associated with race in the model that includes insurance type (Table 2) indicates that lack of insurance would not completely explain the relationship between race/ ethnicity and mental health hospitalizations. Linked outpatient data for these hospital admissions would be helpful in exploring potential reasons for racial/ ethnic differences in inpatient utilization.
This study has several limitations. The databases do not include stand-alone psychiatric hospitals, which limits a description of all hospitals delivering pediatric mental health care. Our findings are relevant to primarily medical hospitals admitting a substantial proportion of pediatric patients with mental health diagnoses. PHIS does not include all free-standing children' s hospitals in the country, so it is not nationally representative. However, it is the largest database of free-standing children' s hospitals and captures 16.1% of all pediatric inpatient hospitalizations for 3-to 20-year-olds nationally (Supplemental Information Table 4 ). We used charges rather than costs due to limited availability of cost-to-charge ratios for the free-standing children' s hospitals. Charges allow an assessment of the relative resource utilization for diagnostic groupings; thus, although not representing absolute cost to the system, they allow relative comparisons of financial impact and are useful for prioritizing specific conditions for quality measurement. In addition, caution is required in applying administrative data findings to individual patients because patients may be counted more than once in these databases. However, administrative data capture the burden to the system, which was the primary research objective. Last, ICD-9-CM codes may be limited in their accuracy for correctly identifying mental health diagnoses 40 and may be limited in their sensitivity for identifying all patients with psychiatric diagnoses, if some providers are reluctant to bill for potentially stigmatizing mental health diagnoses. However, in quality measurement, the use of ICD-9-CM codes is currently the most feasible method of patient identification.
CONCLUSIONS
Mental health hospitalizations are common in pediatrics and are less common in free-standing children' s hospitals compared with hospitals nationally. Mental health diagnostic priorities for inpatient quality measurement are similar among hospitals nationally and freestanding children' s hospitals. Priorities include depression, bipolar disorder, and psychosis, with substance abuse a potential priority as a comorbid mental health diagnosis. This strategy for prioritization of inpatient diagnoses for quality measurement uses the nationally accepted criterion of high-impact (eg, common or costly) diseases and, specific to pediatrics, focuses on the most common diseases in both tertiary care pediatric referral centers and all hospitals admitting children nationally.
